Reflex sympathetic dystrophy (RSD) of the upper extremitIes has been reported to occur following complete and incomplete injuries of the cervical cord. Such reports describe the value of the three-phase radionuclide bone scan (TPBS) in differentiating RSD from pain of other sources. To our knowledge, RSD of the lower extremities has not been reported in a patient with tetraplegia. We report a case of lower extremity RSD in a patient with a complete traumatic injury of the cervical cord. The case illustrates the use of the TPBS to differentiate RSD from heterotopic ossification (HO) in the lower extremities. The successful use of the alpha-adrenergic blocker, phenoxybenzamine, in the treatment of RSD is described. Follow-up to 30 months has shown no evidence of recurrence, and complete resolution of the scintigraphic findings.
Introduction
Reflex sympathetic dystrophy (RSD) is a term that has been applied to a great variety of seemingly unrelated disorders variously described as causalgia. Sudeck's atrophy, peripheral acute trophoneurosis, post-trau matic osteoporosis, minor causalgia, shoulder-hand syndrome and reflex dystrophy. These syndromes have similar clinical manifestations but may differ in their precipitant. RSD is characterized by pain (usually excessive or prolonged), vasomotor and other auto nomic disturbances,-soft tissue swelling and trophic changes. I In some patients, pain is mild but vasomotor disturbances are marked. In others, edema is severe while the incidence of vasomotor disturbances and pain vary. Pain and vasomotor phenomena are present without any evidence of swelling in some patients.
Numerous authors have staged the various syn dromes and, despite some differences, all suggest three stages?, 3 The first stage is characterized by pain, hyperesthesia, edema and tenderness. The second stage is characterized by a gradual decrease in pain, spread of edema, trophic changes of hair, nails and skin and radiographic changes. In the final stage, atrophy predominates while vasomotor problems are absent.
Reports of RSD in the upper extremity after spinal (I) to report the occurrence of lower extremity RSD in a patient with complete tetraplegia; (2) to describe the use of the TPBS to differentiate RSD from heterotopic ossification (HO) of the lower extremities and (3) to report the successful treatment of lower extremity RSD with the alpha-adrenergic blocker, phenoxyben zamine.
Case report
A 25 year old male with C6 complete tetraplegia secondary to a diving accident 3 years previously, presented to the emergency room (ER) with complaints of chest pain, shortness of breath and a 2 -3 day history of right ankle swelling. The past medical history was significant for right hip HO, first noted 4 months after spinal cord injury and resected 2 years later to restore hip range of motion and function. On examination, there was right ankle edema, and the right calf was warm and measured 2.25 cm in circumference greater than the unaffected contralateral limb. Diagnostic studies included a venous duplex scan of the right lower extremity, radiographs of the right knee and tibia and arterial blood gas, all of which were unremarkable. The patient was started on indomethacin 25 mg po TID and was discharged from the ER.
The next week, the patient was seen in the Rehabilitation Medicine Clinic. His right calf re mained 3 cm in circumference greater than the left, with continued edema of his right foot and ankle. The patient was carefully questioned about his recollection of local trauma to the area. He was able to recall twisting the right ankle during a transfer, approxi mately one day prior to the onset of swelling. X-rays of the right foot and ankle demonstrated diffuse osteopenia and soft tissue swelling. A Technetium99m bone scan was completed, revealing a diffusely increased uptake distal to the right knee with juxta articular accentuation in the foot and ankle on delayed imaging of the limb, consistent with reflex sympathetic dystrophy (Figures 1 and 2 ). Activity about the right hip, from which heterotopic ossification had been resected 10 months before, was markedly reduced in comparison to preoperative scans. Laboratory values drawn at the time of the clinic visit demonstrated an alkaline phosphatase level of 60 (normal 35 -100 U /L) and erythrocyte sedimentation rate of 1 mm/h.
The indomethacin was stopped and the patient was started on phenoxybenzamine at a dose of 10 mg po qd for 4 days, then 10 mg po bid. He reported prompt resolution of edema and lower extremity pain within the next few days. At 3 months follow-up, the calf measurements were equal and the patient remained pain-free. The phenoxybenzamine was then tapered off over 2 weeks. No further symptomatic recurrences ensued. A repeat bone scan at 30 months demonstrated resolution of the scinti graphic findings in the distal right lower extremity ( Figure 3 ).
Discussion
Within the last 10 years, several authors have contributed to the increasing recognition of RSD following cervical spinal cord lllJury. Wainapel described the development of upper extremity RSD in two patients with a clinical presentation of central cord Figure 1 Abnormal TPBS, delayed phase, anterior view demonstrating diffusely increased uptake in the right lower extremity syndrome following traumatic cervical myelopathy. s Gellman and colleagues identified a 10% incidence of RSD in their series of 60 patients with tetraplegia. 4 In each case, RSD was noted only in the upper extremItIes. Additional studies detail the occurrence of upper extremity RSD in small series of patients with PLANTAR Figure 2 Abnormal TPBS, delayed phase, plantar view demonstrating diffuse juxta-articular uptake pattern in the right foot and ankle Figure 3 Delayed phase TPBS, anterior view at 30 months, demonstrating normal scintigraphic uptake in the right lower extremity both complete and incomplete tetraplegia, on the basis of clinical, radiographic and scintigraphic data. 6 ,7 To our knowledge, however, there exists no previous report of RSD involving the lower extremities in patients with tetraplegia.
The diafnostic features of RSD have long been described2, and standardized criteria for the diagnosis proposed. 9 That the diagnosis is not made more frequently in patients with tetraplegia may simply reflect an incidence that is lower than that seen for other neurological insults, such as CV A I D Alterna tively, the true incidence of RSD may be masked by the natural course and treatment of spinal cord injuries. Early and aggressive mobilization and range of motion have been suggested to be prophylactic against the development of RSD. 5 It has also been proposed that the use of steroids in the initial post-traumatic period may have a protective effect. 5 This theory is based on several studies that have shown beneficial treatment effects for systemic steroid use in neurologically intact patients with RSD. 3 • 9 The theory fails to account for the fact that, while the routine use of systemic steroids following spinal cord injury has come about only within the last 10-15 years, reports of RSD in patients with spinal cord injuries have failed to show a requisite decline during this period. It also does not explain the relative absence of reported cases in this population prior to the widespread use of steroids.
Since RSD is a clinical syndrome, it follows that the diagnosis can be established by history and physical examination. However, diagnostic uncertainty often surrounds the presence of pain syndromes in tetra plegia. Pain is a frequent sequela of traumatic spinal cord injury, with an estimated incidence of up to 94% in some series. 11 Some have suggested that the reported incidence of RSD in tetraplegia is low because it is misdiagnosed as pain of alternate etiology. s Dysesthetic, or central, pain can be easily confused with RSD, and it appears that etiology, level and completeness of injury cannot be used prognos tically to differentiate between the two. 11 Autonomic dysfunction resulting from cervical cord injury may also add to the diagnostic confusion in the patient with suspected RSD.
The differential diagnosis in this case report included deep venous thrombosis (DVT) and HOboth common problems following spinal cord injury. Recent investigations have demonstrated that these two clinical entities may occur concurrently following spinal cord injury,12 while others have shown a significant association between the occurrence of DVT and HO following traumatic spinal cord injuryY That the inflammatory process associated with HO can mimic the clinical presentation of DVT further clouds the issue.1 4 Heterotopic ossification is estimated to occur in 20 -40% of patients with spinal cord injury. I S The ankle is rarely affected, however.1 6 Only by careful questioning was the history of ankle trauma elicited. The importance of this clinical point cannot be overstated, as trauma to the insensate limb Reflex sympathetic dystrophy in tetraplegia TP Lefkoe and DD Cardenas can easily be overlooked by both patient and physician. Therefore, although RSD appears to be a relatively uncommon clinical entity, it must be considered in the differential diagnosis of unilateral lower extremity swelling in the patient with tetraplegia.
Given the overlap in clinical presentation and the frequent ambiguity of clinical findings, practitioners have turned increasingly toward the use of the three phase bone scan to support and confirm the diagnosis of RSD. Early accounts of the diagnostic use of bone scintigraphy in RSD reported a sensitivity of 60% and a specificity of 86%.17 Subsequent studies have proposed more strict criteria for the clinical diagnosis and interpretation of diagnostic scans. A diffuse increase in tracer activity with generalized juxta articular uptake on delayed phase scans has been shown to be highly sensitive and specific for RSD of the foot18 and hand.1 9 -21 Application of these criteria to clinical studies of patients with RSD have yielded sensitivities of 96_100%18-21 and specificities of 80%_98%18-21 for delayed phase scans. None of these studies, however, contained patients with spinal cord injuries. Upper extremity RSD following spinal cord injury is thought to be infrequent and is presumably quite rare in the lower extremity.
The treatment of RSD is the source of continuing debate. In this case, the patient was successfully treated with oral phenoxybenzamine, a postsynaptic alpha I-blocker and presynaptic alpharblocker. Ghos tine et at reported the use of this agent in 40 consecutive cases of causalgia resulting from missile or shrapnel wounds, including five patients with cauda equina injury.22 Phenoxybenzamine was started within 2 weeks after the onset of causalgia in 80% of patients in the series. Total resolution of causalgic pain was achieved within 18 days of treatment in each case. No recurrence of causalgia was seen in the series at up to 6 years follow-up. Medication side effects included orthostatic hypotension, with sub�ective complaints of light-headedness in 43% of cases. 2 In roughly half of these patients, the hypotension was persistent and required treatment with stockinettes or an abdominal binder for the duration of the phenoxybenzamine course.
The average length of treatment reported by Ghostine was 6 -8 weeks, although some patients received the drug for up to 3 months. 22 The starting dose of phenoxybenzamine was 10 mg po tid, increas ing by increments of 10 mg qd every 2 days until either complete resolution of pain or postural hypotension were seen. The average daily dose needed for pain relief was 80 mg. In this case report, treatment was initiated with a smaller dose (10 mg po qd) to avoid hypotensive side effects in a patient with known autonomic dysfunction secondary to spinal cord injury. After 4 days, the dose was increased to 10 mg po bid. This resulted in complete pain relief and resolution of edema without orthos tasis. Treatment was continued for 3 months, at which time the phenoxybenzamine was slowly tapered.
Phenoxybenzamine has previously been shown to be effective in the treatment of Sudeck's atrophy.2 3 The rationale for the authors' use of this agent in the case report is largely based on the reported success of chemical 2 4 and surgical sympathectoml 5 . 2 6 in the treatment of RSD. That the postganglionic sympa thetic nervous system is actively involved in the pathogenesis of at least some forms of RSD seems clear. However, the mechanisms underlying the generation and maintenance of these pain syndromes are still unclear. To date, no reproducible, double binded controlled studies yet exist to support the efficacy of any single agent or surgical procedure in treating RSD.
Conclusions
This is the first reported case of RSD occurring in the lower extremity of a patient with tetraplegia. The diagnosis of RSD in the patient with spinal cord injury represents an unique challenge, given the potential for diagnostic confusion and dysesthetic pain and more common complications such as HO or DVT. A recent history of trauma to an insensate limb suggests the diagnosis. The delayed image of the three-phase bone scan is both sensitive and specific for RSD and can be used to support or confirm the clinical diagnosis. This report demonstrates the successful use of the alpha blocker, phenoxybenzamine, to treat RSD.
